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An Introduction
Anton Nijholt
Abstract In this chapter, we embed recent research advances in creating playful
user interfaces in a historical context. We have observations on spending leisure
time, in particular predictions from previous decades and views expressed in sci-
ence fiction (SF) novels. We confront these views and predictions with what has
really happened since the advent of computers, the Internet, World Wide Web and
sensors and actuators that are increasingly becoming integrated in our environments
and in devices that are with us 24/7, not only with us, but also connected to
networks of nodes that represent people, institutions, and companies. Playful user
interfaces are not only interesting for entertainment applications. Educational or
behavior change supporting systems can also profit from a playful approach. This
chapter concludes with a meta-level review of the chapters in this book. In this
review, we distinguish three views on research and application domains for playful
user interfaces: (1) Designing Interactions for and by Children, (2) Designing
Interactions with Nature, Animals, and Things, and (3) Designing Interactions for
Arts, Performances, and Sports.
Keywords Human–computer interaction  Animal–computer interaction  Child–
computer interaction  Human–ecosystem interaction  Tangible interfaces 
Entertainment computing  Constructionist gaming  Video games  Internet of
Things  Pervasive computing  Urban games  Brain–computer interfaces
1 Introduction
Usually, playfulness and efficiency are considered to be opposing concepts.
However, also in the past, we could see that playful approaches to education,
behavior change, health, and rehabilitation could improve efficiency, that is, could
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decrease the time to achieve the results that were aimed at. It is only nowadays,
when we have control of smart sensors and actuators, that we can tune this digital
technology to applications that are playful, useful, and efficient. Or, maybe we can
use digital technology to provide every application with playful aspects.
Introducing playful and gamelike elements into our daily life is not only about
particular applications. It addresses our daily activities, whether at home, in
transport, in office and public environments, and in our digitally enhanced physical
or real-world environments (Nijholt 2014a).
We will not receive a message telling us that the Internet of Things has been
realized. Incrementally, our world will change and newly introduced technology is
meant to make us happier, not only by offering us new and maybe more efficient
ways to deal with cumbersome home, office, and urban situations, but also by
giving us positive emotional experiences that follow from the introduction of
‘playfulness’ into the design of such environments. ‘Playfulness’ assumes an active
role of the human that is a node in the Internet of Things.
In the 1920s of the previous century, we saw a growing interest among scientific
and literary intelligentsia in what could be the consequences of the increasing role
of machines in society and its effects on work and leisure. In 1920, the writer Karel
Čapek wrote about artificial humans (robots). In a 1926 interview, electrical
engineer Nikola Tesla told his interviewer (Kennedy 1926):
When wireless is perfectly applied the whole earth will be converted into a huge brain,
which in fact it is, all things being particles of a real and rhythmic whole. We shall be able
to communicate with one another instantly, irrespective of distance. Not only this, but
through television and telephony we shall see and hear one another as perfectly as though
we were face to face, despite intervening distances of thousands of miles; and the instru-
ments through which we shall be able to do this will be amazingly simple compared with
our present telephone. A man will be able to carry one in his vest pocket.
And in 1928, in ‘The Conquest of Ubiquity,’ French poet and philosopher Valéry
(1928) wrote:
Just as we are accustomed, if not enslaved, to the various forms of energy that pour into our
homes, we shall find it perfectly natural to receive the ultrarapid variations or oscillations
that our sense organs gather in and integrate to form all we know. I do not know whether a
philosopher has ever dreamed of a company engaged in the home delivery of Sensory
Reality.
At that time, this enthusiasm was caused by inventions that made it possible to
reproduce art such as photography, motion pictures and phonograph recordings,
and the possibility to manipulate pictures and recordings. It does not seem to be the
case that Valéry predicted that this multimedia information would enter our homes
through water pipes or electrical power lines.
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1.1 Leisure and Views on the Future of Leisure
Leisure was not really an issue in the early movies that introduced robots or
robotlike machines. In Metropolis (1927), Fritz Lang introduced a mechanical
woman. Monitoring behavior and giving warning messages using big ‘television’
screens was already present in Charley Chaplin’s Modern Times (1936) and in
Orwell’s 1984. Rather than looking at possible leisure applications, attention went
to efficiency aspects, for example, the ‘feeding machine’ in Modern Times that was
meant to reduce factory workers’ lunch time.
Writing or making predictions about the role of technology in leisure activities
was hardly done by scientists and was left to science fiction (SF) writers who, of
course, did not yet know about digital technology but knew about machines, robots,
telephone, films, and television and used that knowledge to predict future devel-
opments, including that technology would liberate us from boring tasks, having
robots do our work for us, and leaving us with lots of time for leisure. How society
had to deal with this increasing time for leisure was considered to be a serious
problem, and rather than being positive about it, the negative aspects were
emphasized. Aldous Huxley’s Brave New World (Huxley 1932) presented a rather
pessimistic view on a future society. Leisure time is filled with electronic games and
sports where nobody ever loses and where constantly new equipment is required
and has to be bought in order to deal with improvements in the game. There is no
love; instead, there are ‘erotic games.’ Huxley also introduces a new form of
cinema. That is, after the silent movies and the ‘talkies,’ there should be the ‘fee-
lies,’ where the theater audience, sitting in pneumatic chairs, experience smell and
touch in addition to the visual and auditory experiences when watching a movie.
And, of course, Brave New World inhabitants have their ‘soma,’ a drug that releases
them from emotional stress and negative emotions. In Huxley’s perspective, people
would turn into ‘robotlike’ creatures held in control by drugs and mass
entertainment.
Huxley’s view is not really that different from what is presented in SF author
Ray Bradbury’s book Fahrenheit 451 from 1951. He predicted that all books would
be burned and more controlled entertainment would be provided on the TV walls in
our home environments (Bradbury 1951).
“What’s on this afternoon?” he asked tiredly. She didn’t look up from her script again.
“Well, this is a play comes on the wall-to-wall circuit in 10 min. They mailed me my part
this morning. I sent in some box-tops. They write the script with one part missing. It’s a
new idea. The home-maker, that’s me, is the missing part. When it comes time for the
missing lines, they all look at me out of the three walls and I say the lines: Here, for
instance, the man says, ‘What do you think of this whole idea, Helen?’ And he looks at me
sitting here centre stage, see? And I say, I say –`` She paused and ran her finger under a line
in the script. “‘I think that’s fine!’ And then they go on with the play until he says, ‘Do you
agree to that, Helen!’ and I say, ‘I sure do!’ Isn’t that fun …’?”
Obviously, machines, assembly lines, robots, telephone, automation, radio, and
especially television with its communication of moving images to whatever location
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spurred the imagination. In 1957, the Dutch futurologist Fred Polak introduced the
view that a Ministry of Leisure Activities would be the most important govern-
mental department in the year 2000 (Polak 1957). His ideas included the replace-
ment of military conscription by leisure conscription so that youngsters could learn
how to deal with leisure time. Maybe in agreement with Huxley, Polak mentions
that we need to be aware that humans can become passive, consuming, robotlike
creatures, not interested in self-reflection, initiative, and autonomy, if they live in a
world controlled by robots and machines.
In 1962, Marshall McLuhan introduced the notion of the Global Village
(McLuhan 1962). While Valéry’s view focused on information entering our home,
where we are ‘passive’ consumers, McLuhan focused on distributing and sharing
information (as had been made possible by writing and book printing in earlier
years) all over the world, reaching all corners of the Global Village and, in fact,
getting rid of such corners, seamlessly integrating them in the Global Village.
No particular role for computers was assumed in McLuhan’s views, but having the
means, whether it is through telephone, radio or television, and journals or books, to
reach people ‘everywhere’ and to share views and information, is required when we
want to speak of a Global Village. Obviously, sharing views and information does
not necessarily assume a converging of views, rather an increase of awareness that
there is a natural diversity of such views. Everybody everywhere was predicted to
become a villager in such a Global Village. In 1962, there were not that many
computers. They were used for scientific computations, simple and repeating
administrative calculations, and industrial process control (Nijholt 1994). Although
telephone companies were among the first companies that established computer
research laboratories, knowledge about the role computers and networks of com-
puters could play in distributing information or mediating human–human interac-
tion still had to emerge.
McLuhan introduced his views in 1962, long before the prosperous part of the
world learned about what computer technology would offer them in the years to
come. That is, long before, Internet and World Wide Web technology allowed
people living in this prosperous part of the world to communicate with friends,
relatives, colleagues, and their community members. Also, long before, they were
not only passive consumers of information, but also actively selecting, searching,
and producing multimedia information and making that information available to
others. In McLuhan’s time, an important role for digital technology in leisure
activities was not foreseen. The ideas of computers outshining human chess or other
game players were not elaborated to an extent that a possible impact on leisure
activities or mass entertainment came into view.
At that time, television provided mass entertainment. But, as mentioned by Neil
Postman in Amusing Ourselves to Death (Postman 1985), ‘by ushering in the Age
of Television, America has given the world the clearest available glimpse of the
Huxleyan future.’ In Postman’s view, at least at that time, television played the role
of ‘Happy Medium.’ And in the Foreword to his book, he mentioned that Huxley
made the following distinction between Orwell’s 1984 view and his own view:
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In 1984, people are controlled by inflicting pain. In Brave New World, they are
controlled by inflicting pleasure.
In later SF books or in movies that pay attention to new technology, we now see
a zooming in on human behavioral and emotional aspects, such as the ‘mood organ’
and the ‘empathy box’ in Philip K. Dick’s SF novel Do Androids Dream of Electric
Sheep (1963), the artificial intelligence in William Gibson’s Neuromancer (1984),
and the humanoid Data in the Star Trek series (Star Trek: The Next Generation,
1987) that tries to understand emotions—with the help of an emotion chip—and
humor, that is, trying to understand kinds of irrational behavior, rather than
behavior that is aimed at efficient operation. In later SF books or movies, play-
fulness, pleasure, humor, and leisure activities seem to disappear into the back-
ground. In Neal Stephenson’s Snow Crash (Stephenson 1992), we have a virtual
reality-based Internet called Metaverse that includes some restricted environments
where the elite can have some nightclub fun, but otherwise it is not clear what
makes the world attractive to live in. Another icon of SF is of course The Matrix
(Wachowski and Wachowski 1999). In The Matrix, computers have taken over, and
they live off bioenergy extracted from billions of people whose minds are trapped in
a shared simulated reality of the year 1999. SF does not usually provide us with a
positive view on a future society. It will not make a nice story. Hence, we can also
not expect that in the SF literature, leisure activities escape from the control of the
rulers of the society, whether they are humans, robots, or computer programs.
1.2 Digitally Supported Leisure Activities
In the 1980s and 1990s, we saw the computer being used for game and leisure
activities, at first by researchers and university students exploring new computer
applications—making use of networked university facilities—such as text-based
multiuser applications. The first home or garage-built personal computers were also
mainly used for games and making games. Before video games, there were already
arcade games. Arcades provided electronic and kinetic entertainment, sometimes
requiring or enforcing application-dependent realistic bodily interaction move-
ments. Steering a car or a spaceship, playing in a simulated sports environment, or
taking part in a digitally enhanced dance competition are examples of digitally
supported game environments that aim at providing users as realistic as possible an
experience. Many hobbyists or small companies involved in building simple
computers for personal use did so in order to provide users with games and in the
early years of video games arcadelike physical behavior to interact with a game
using peripherals such as touch and pressure controllers, was no exception.
Moreover, toolkits were offered so that computer hobbyists could build their own
computer, similar to what happened when in the 1930s radio enthusiasts got the
opportunity to build their own radio receivers. As mentioned in (Swalwell 2012),
many of these users were involved in games. They did not only build their own
computers, but they had to make their own software too. So they learned machine
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code or a simple programming language and wrote a game or tinkered around with
game code written by others. It was the start of a physical and digital tinkering
movement that in later years turned into an educational movement, inspired by the
constructivist learning theory of Papert (1980). At that time, Papert had already
developed the child-friendly computer language Logo. In an early version of this
language, virtual and physical (including touch sensors) ‘turtles’ could be pro-
grammed to move and draw shapes and pictures (‘turtle graphics’).
With the advent of the Internet, or more particular its graphical form in the
1990s, the World Wide Web, games, and entertainment in general could be dis-
tributed and shared, and it allowed multiuser cooperative and competitive partici-
pation in leisure activities, that is, participation from users in remote locations, from
users on the move using mobile devices, and from users guided by sensors and
actuators in their physical environments. Apart from spending time on video games
and digitally supported physical entertainment, people now spend lots of time
creating, sharing, and exchanging non-work-related information on social media,
usually using mobile devices, intertwining work with leisure.
Unlike watching television, video games and socializing using social media
require interaction with virtual or real people. Video games require keyboard,
mouse, and/or joystick interaction. While initially, in the 1980s, there were
examples of game computers that also aimed at having physical effort or even
physiological information as input, in the years that followed all interest changed
from expensive and not always reliable physical equipment, to graphical 2D, 3D,
and virtual game environments that are expensive to design, implement, and test,
but where development costs can be on the back of millions of consumers. Only
after the development of smart sensors and actuators in the early 2000s, we see that
interaction devices such as the Wii remote game controller and computer vision
devices such as the Kinect allowed the development of games that again require
bodily interaction rather than clicking arrow keys on the keyboard. From a social
interaction point of view, it should be mentioned that (massively) multiplayer
online role-playing games (MMORG) require interactions between team players,
for example to discuss a strategy, and also audience members sometimes have the
possibility to share comments on the game, often leading to humorous interactions.
However, these interactions do not take place in a physical environment. But there
are also game parties and game competitions, maybe not that different from a
dance–dance competition, where video gamers, for some period of time, share a
physical environment, comment on and ridicule the actions of other competing and
cooperating players, and have lots of social fun.
Nevertheless, this is different from a situation where in a domestic situation
family members and a family audience engage in an entertainment or sports game,
requiring physical effort and interaction, and being monitored by smart sensors and
supported by smart actuators. Moreover, it is different from a situation in a public or
urban environment where we can have smart and large public displays and where
our behavior is monitored and we have the possibility to use this environment for
game and entertainment applications using smart devices and meaningful bodily
interactions. Whatever the developments are called, disappearing computer,
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ambient intelligence, pervasive computing, or Internet of Things, they all have in
common that they allow leisure activities, whether it is about sports, games,
entertainment, or socializing, in environments that not only provide digital support
to traditional ways of physical interaction, but also provide new methods of virtual
and mediated interaction, including interactions in dedicated digitally enhanced
physical game and entertainment environments or fully virtual environments.
1.3 Changing Leisure Activities?
We can certainly recognize a mainstream research activity that follows a way of
reasoning that assumes that billions of users of future entertainment technology are
indeed interested in non-keyboard, non-joystick, and non-Xbox or non-PlayStation
digital entertainment. At this moment, it is quite unclear, despite some success of
Nintendo’s Wii home and similar video games, whether in the long term such
entertainment will be successful. But clearly, we can assume that there will be a
variety of digital entertainment and playful user interfaces for training, serious
gaming, rehabilitation, education, and domestic and sports applications where the
environment and its sensors, also reading our wearables, assigns a role to our bodily
activity according to the aims of the playful environment.
We can compare research efforts aiming at active involvement of a user in game
and entertainment applications rather than having him or her ‘passively’ consume
entertainment with observations on trends in spending time on leisure activities.
Clearly, there is no reason for research to follow consumer trends; there can be
many societal and health-related reasons why it is useful to have research that aims
at making it possible to change consumer trends and behavior. In previous sections,
we mentioned the role TV or TV-screen-supported environments played in SF
literature and also in observations made by Marshal McLuhan on its positive
aspects, leading to a ‘Global Village’ and its negative aspects (‘amusing ourselves
to death’) emphasized by Neil Postman. Neither of these authors was able to foresee
the advent of personal computers, the Internet, the World Wide Web, wearable
smart devices, and the digitalizing of physical environments and objects.
Nevertheless, despite wearables, smartphones, and social media, it seems that
according to US reports (Nielsen Company 2014), passive consumption of TV
content is not decreasing. One reason might be the possibility to watch TV on
Internet and mobile phone and watching time shifted TV. According to the same
reports, the time spent on playing video games is rising. Increase is certainly due to
the possibility of playing games on portable tablets and smartphones, rather than on
console systems only. Leisure activity also includes socializing. Social media usage
has invaded our daily lives. And our digital daily life activities are no longer
restricted by the keyboard and computer on our desk. Rather than assuming that
gaming activity will increase, we can also assume that it will decrease. That is, due
to increasing possibilities to use our devices to communicate, socialize, and
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consume, we can also access digital entertainment content everywhere and access
TV-like or otherwise digitally created and accessible content whenever we want it.
We already alluded to the physical and digital tinkering interest in the late 1970s
and the 1980s of the previous century and the inspiring ideas of Seymour Papert. In
the 1990s, this led to constructionist gaming, giving children the opportunity to
create their own games; that is game making to develop programming and design
skills, and to become familiar with digital technology in general, including sensors
and actuators. Nowadays, there are many more opportunities to create interactive
games and digital entertainment using commercially available and reasonably
priced toolkits, sensors, and actuators. Moreover, universities have developed
attractive visual programming environments that allow children to design algo-
rithms in an intuitive way and also allow them to use algorithm building blocks that
have been created by others or are available as examples from the programming
environment.
1.4 Leisure Technologies and Emerging Worlds
Not all households in the world have access to Internet. There are billions of
Internet users and their number is growing. But there are also billions of people that
do not have home access to Internet, do not know about tablets, and do not use
mobile phones. We may expect that this situation will change. Obviously, when this
situation changes, whether it is in areas in Central Asia or Africa, information and
communication technology (ICT) will bring conditions that can help these countries
to build an infrastructure that is necessary to improve life and working conditions
and make them part of Marshall McLuhan’s Global Village. This is not yet what
has happened. Information produced by people from the prosperous world can be
seen everywhere, but it is certainly not the case that this information production and
pushing is balanced by information production and pushing made possible by ICT
that displays ideas, needs, and preferences coming from the less prosperous and
developing countries. Rather, we see a need for political stability and economic
development, health care, and education.
Public Internet access sites such as Internet cafes, NGO-sponsored telecenters,
and public gaming centers allowed many people to get acquainted with ICT, and as
argued in (Kolko and Putnam 2009), based on surveys of four countries in Central
Asia: Kazakhstan, Kyrgyzstan, Tajikistan, and Uzbekistan, games and game
playing often provide the pathway to ICT use. That is, in the developing world
context, games provide user’s first ‘touch’ of a computer. In their study, they
conclude that games motivated to gain technical expertise. One example they
mention is that gamers in Bishkek developed a LAN connecting players in a flat as
a cheaper solution than going to a game café. On the other hand, these gamers also
enjoyed gathering in public spaces to share their knowledge and compete in public.
It is certainly not true for all gamers, but gamers have a tradition of being
creative with exploring the possibilities that (multiplayer) games offer, how bugs or
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weaknesses can be exploited, and how games can be hacked. Interest to tinker with
hardware and software has probably always been there, but for decades, software,
hardware, and game companies offered expensive products that had to be accepted
as they were, not allowing modifications and even introducing punishments (tem-
porarily ending a subscription to an online game) when a gamer in the Global
Village did not follow the rules laid out by the game company. Gamers share their
experiences with games, including how to profit from weaknesses in design or
enjoy unusual and humoristic game behavior made possible by such weaknesses.
Maybe ‘weakness’ is not the right word. Complex software can be compared with
designing and building a bridge. Any bridge can be destroyed; any complex soft-
ware that can interact with humans or in addition gets input from a non-predictable
(natural and physical) environment can react in a way that has not been anticipated
by the designers of the smart environment. When designing a bridge, civil engineers
need to embed safety coefficients in their calculations. Games do not always have
‘safety coefficients’ that prevent you from taking certain actions.
Gamers share knowledge about games and supporting software and hardware.
They discuss new games, and in multiplayer games, they discuss strategies with their
team members or with game audience members. More than any other computer
users, they know about the characteristics of their software, their hardware, and
peripheral devices. Presently, we are seeing the rise of a community of digital
tinkerers that have access to open-source software, libraries with program examples,
and visual programming environments that allow them to create their own game and
entertainment applications. But, in contrast to the video game communities, they
create interactive entertainment by tinkering with off-the-shelf digital–physical
technology. Among these physical–digital technologies are low-cost sensors
and actuators and open-source computing platforms that control such sensors and
actuators. They allow the design of interactive entertainment. Designing such
entertainment can be as much fun as consuming entertainment, in particular when
there is a community of like-minded tinkerers. In addition, as we argued in (Cheok
et al. 2014), low-cost prototyping tools for game and entertainment design offer
opportunities for youngsters in developing countries to start companies to develop
and distribute their digital entertainment on the markets of our Global Village.
1.5 Access and Control of Leisure Activities
Sensors and actuators in our domestic, office, urban, and recreation environments
can make our environments more supportive and increase efficiency when having to
perform certain tasks. They can be proactive, anticipate our actions, and act
autonomously. Particularly in the latter case, one has to ask whose interests are
being served by the smart environment. These sensors and actuators also support
our leisure activities. They monitor our playful behavior and what they monitor and
what they support is not necessarily controlled by us. So, when we are talking about
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future leisure activities, it may well be the case that our future smart environments,
how, when, and however smart they may be, will be controlled by those who own
and control these environments. Do we ourselves control the devices in our own
smart environments or is it the owner of the smart environments we need to pay for
our use of the environment? Or is ‘smartness’ something like the air we breathe and
available for everybody? In Nijholt (2008), we assumed that companies like Google
would enter our daily life activities and would be our companion with whatever we
do and want. In Nijholt (2014b), we introduced the role of humor in smart envi-
ronments. This led to the question (Morozow 2014) who will control the sense of
humor in our future smart environments and their smart devices? Or more gener-
ally, will interactive entertainment enter our homes as we saw it described in
Fahrenheit 451, or do we have the freedom to design our own entertainment or
interact with entertainment offered by others in our network or community?
Although we have no chapters in this book that address these questions explicitly,
in many chapters, we should accept the implicit invitation to think about these
matters. That is, looking at the future, who will then control our leisure activities?
1.6 About This Book
Research activities in the area of playful user interfaces aim at inviting users to take
part in playful social and physical interaction with digital or digitally supported
applications. There may be other users, there may be socializing, there may be
cooperation, and there may be competition. Physical behavior and physical efforts
play a role as well. In order to be playful, we can also accept that these interfaces
and their environments display humorous, irrational, clumsy, and magic behavior.
In addition, we see an active role of users in the (iterative) design process of playful
user interfaces or have the users design their own interfaces, games, or interaction
tools. We certainly see these aspects emerging in the topics that are discussed in the
chapters of this book.
In this book, we distinguish three parts. After this introduction, we have a Part I
that is concerned with Designing Interactions for and by Children. It contains
three chapters.
In the first chapter, Javier Marco, Eva Cerezo, and Sandra Baldassarri discuss
the design of tangible tabletop games for very young children. Toys that are
manipulated on the tabletop are tracked using visual recognition software, and
these manipulations are integrated with visual elements in a virtual world. The
authors report about their iterative design and their experiences with 3-to-4-year-
old children in a nursery and 4-to-5-year-old children in a school classroom.
They also tested the game they developed with cognitively disabled older
children.
In the second chapter, Yoram Chisik, Monchu Chen, and Jesus Ibanez look at
the design of games that take into account that there may be disruptions in
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power supply, that is, an electricity-dependent game should be designed in such
a way that it can be continued even if electricity is cut off and it should allow
smoothless continuation when being back in a state where electricity has
returned. This is a situation that is not unusual in emerging countries and it
triggers interesting design observations that are not only useful for this particular
setting, but also useful for situations where we have mixed reality games that
include not only virtual worlds, but also physical objects and tangibles that play
a role in the game. Field studies with children (aged 10–14) were done in
Kathmandu (Nepal) and in Funchal (Portugal).
The third chapter in this section, written by Gabriela T. Richard and Yasmin B.
Kafai, is on constructionist gaming for children aged 10–15. However, rather
than having children program their own video game, as is usually done, these
authors build on previous work where they had kids design game controllers. In
the current chapter, they report about their experiences with kids designing
responsive wearable controllers. These controllers are bidirectional, for exam-
ple, by responding to on-screen game cues. The authors discuss the children’s
learning experiences during a design workshop and how they became familiar
with sensors and actuators, tangible construction kits, and visual programming
environments.
Part II of this book is on Designing Interactions with Nature, Animals, and
Things. It contains three chapters.
The first chapter in this section is by Hill Hiroki Kobayashi. He introduces the
concept of human–computer–biosphere interaction, that is, sustainable interac-
tion with ecosystems, such as a subtropical forest, by having sensors in such
environments and also allowing users not only to experience a forest soundscape
(birdsong, buzzing insects) but also to interact with wildlife by transferring
prerecorded sounds of wildlife to speakers in the forest. One example he
mentions is the playback of the croaking of frogs through the remote speakers in
the forest in order to invite actual frogs to start croaking. A wearable forest
clothing system with audiovisual communication possibilities was developed to
increase telepresence of the ecological system and to facilitate interaction.
The next chapter in this section is by Patricia Pons, Javier Jaen, and Alejandro
Catala is about playful interactive environments for animals and animal–com-
puter interaction (ACI). Motivating physical activity and therefore improving an
animal’s welfare is one reason to design animal–computer interfaces or com-
puter-mediated human–animal interaction. Playful training of dogs or just
having cooperative fun with cats, hamsters, and pigs are other aims of this kind
of research. Understanding animal behavior is a requirement. The authors sur-
vey the issues that need to be addressed when designing smart playful envi-
ronments for animals.
The third contribution to this section is a chapter on playful and gameful design
for the Internet of Things by Paul Coulton. This chapter provides a broad
overview of the possibilities an Internet of Things offers to design playful user
interfaces, whether it is with humans, robots, or animals. Living beings are part
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of this network, they do not visit the network, rather the network should be
considered as an augmented reality place they live in. In this context of an
Internet of Things, the author discusses the role of affordances and participatory
design issues and introduces some playful Internet of Things applications, such
as a storytelling system that uses interactive and connected toys and an inter-
active digitally enhanced scarecrow that took part in a yearly village festival.
Part III of this book is devoted to Designing Interactions for Arts, Performances,
and Sports. Again, we have three chapters.
The first chapter in this section by Andrea Minuto and Fabio Pittarello is on
creating interactive artistic installations with the help of smart materials. Smart
material interfaces are physical interfaces that are responsive to environmental
changes by changing their appearance and interaction abilities. The authors
present their experiences during a workshop where they presented the possi-
bilities of smart materials to art school students (students of the Fine Arts
Academy of Venice) and where these art students were to learn about smart
materials and use them in their art projects. With some exceptions, students were
between 22 and 25. Apart from learning about smart materials, in particular
memory shape alloys such as NiTiNOL, students had to learn about Arduino
and how to activate their smart materials using Arduino. Various student pro-
jects are described, including students’ opinions about their use of smart
materials.
The second chapter in this section is on playful and social installations at the
interface between music and the brain, written by Tim Mullen and many
coauthors. The chapter provides descriptions and discussions of recently dis-
played musical installations at the annual Mozart and The Mind festival in San
Diego. The installations are for entertainment and require interaction with users,
sometimes inviting participation and interaction between multiple individuals.
Real-time visualization of joint activity makes it possible to make performers
aware of synchronization, to ‘play’ with it, improve it, or explore rhythmic
relationships. In some installations, brain activity is translated into an audiovi-
sual representation, or it is used to generate musical patterns that are blended
with improvisations by players of musical instruments.
The third chapter in this section is on enhancing the ‘live’ experience of sports
fans not attending the sports event in the stadium, but watching real time and
listening through a television broadcast. The authors investigate the use of
mobile devices as a ‘second screen’ to interact with content that compliments
the TV broadcast. In particular, they look at possibilities to increase emotional
involvement of remote spectators while watching a live sports event. Examples
of implemented systems are discussed that allow virtual synchronous applaud-
ing, sharing opinions, predictions, and, using emotion buttons, emotions with
friends and family members.
The three sections and their chapters provide the reader with a state-of-the-art view
of advanced research on playful user interfaces and their application domains.
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